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Many different articular symptoms may appear in patients with HCVhepatitis, but in a relatively large number
of patients no rheumatic symptoms are present. This sonographic study was undertaken to detect the possible
presence of early articular changes in HCVpatients without any rheumatic manifestations. 
Methods
The knee, hip and shoulder were evaluated in a cohort of 29 consecutive HCVpatien s without any rheumatic
symptoms. Results were compared with those obtained by the evaluation of 29 healthy subjects who were nega-
tive for markers of HCVand HBVinfections. 
Results
Results showed the presence of alterations in 96.5% of the patients, with significant differences in comparison to
controls (p < 0.0001). Slight inflammatory changes were found in all the joints examined. The knee was involved
in 79.3% of the cases, the hip in 27.6% and the shoulder in 89.6%. 
Conclusions
Our preliminary study shows the presence of joint changes in the majority of cases. To the best of our knowledge
this is the first ultrasonographic study to focus on joint evaluation in patients with HCVhepa itis. Broader epi-
demiological and virological investigations, in particular for the HCVsubtype and HLAgenotype, will be
required to elucidate the relationship between HCVinf ction and rheumatic symptoms. 
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Great interest has recently focused on
rheumatic manifestations in patients
with HCVhepatitis (1-4). Polyarthral-
gias or polyarthritis are the most common
rheumatic symptoms (4). In particular,
a non-erosive and non-deforming pol-
yarthritis mimicking rheumatoid arth-
ritis (RA) is frequently associated with
HCV infection. In acute onset it usually
has a rheumatoid distribution but with
frequent remissions (5,6). HCVRNA
has been detected not only in the serum
of patients but also in their synovial
fluid and specific tropism of HCVfor
the synovial membrane has been sus-
pected but never documented (7). 
The high frequency of rheumatoid fac-
tor positivity in patients with HCV
hepatitis usually makes it very difficult
to make the differential diagnosis be-
tween RAand HCV-related polyarthri-
tis (8-10). Another possible confound-
ing factor is the documented capacity
of IFNa , which is employed in treat-
ment of HCVinfection, to precipitate or
exacerbate some autoimmune diseases. 
Sonography is a highly sensitive imag-
ing method for the identification of joint
changes either in the presence or absence
of articular symptoms. Both articular and
periarticular soft tissues are accurately
evaluated by sonographic analysis and
hence, with its low cost and non-inva-
siveness, this technique is widely used
for detection of joint alterations (11 - 1 3 ) .
The aim of the present study was to eval-
uate sonographically the prevalence of
early joint involvement in a cohort of
29 consecutive HCVpatients without
any rheumatic symptoms, compared to
29 control healthy subjects without any
markers of HCVor HBVinfection. A
secondary objective was to examine




In order to study the prevalence of joint
involvement in patients with HCVh e p-
atitis we examined 29 subjects (13 men
and 16 women; mean ge 58.7 years,
range 20-80) with chronic C hepatitis
(disease duration 8–20 months) diag-
nosed on the basis of positive serological
markers of infection assumed by the
demonstration f positive serological
markers of infection, i.e. antibodies to
H C V (anti-HCV), obtained by a third-
generation enzyme-linked immunosor-
bent assay (ELISA) and successively
confirmed by the more specific recombi-
nant immunoblot assay (RIBA). Percuta-
ne us liver biopsy and HCV- R N Ad e t e c-
tion by polymerase chain reaction (PCR)
ere performed in all patients. HCV
genome was typed using the Line Probe
Assay (LiPA, Innogenetics). 1b genotype
was present in 44.8% patients, 1a in
10.3%, 2a in 34.5%, and 2a/2b in 10.3%. 
Liver biopsy specimens were graded
with respect to the degree of piecemeal
necrosis, portal and lobular inflamma-
tion and fibrosis according to the Scheu-
er score (9 pts were class 1; 4 were class
2; 5 were class 3; and 11 were class 4).
Patients with previous treatment with
IFNa, hepatitis B surface antigen, hep-
atocellular carcinoma or other non-
related cancers, cholestatic liver disease,
acute hepatitis or other acute infections
were excluded from the study. 
Haematological evaluation and liver
tests [alanine aminotransferase (ALT),
aspartate aminotransferase (AST), bili-
rubin, albumin, prothrombin, gamma-
glutamil transpeptidase and alkaline
phosphatase] were performed in all
patients using standard procedures.
Immunological tests [anti-nuclear anti-
bodies (ANA), anti-mitochondrial anti-
bodies (AMA), anti-smooth muscle
antibodies (ASMA), anti-liver- k i d n e y
antibodies (LKM), antithyroid antibod-
ies (anti-TPO), circulating immune com-
plex (ICC), rheumatoid factor] were
also performed by indirect immuno-
fluorescence, nephelometric and RIA.
methods. Blood samples were kept at
37°C until completely coagulated and
then analysed for the presence of cryo-
globulinemia. A cryocrit >1% was con-
sidered to be an essential criterion for
evidence of cryoglobulinemia.
In none of the subjects were signs or
symptoms of joint involvement pres e n t .
Twenty-nine healthy subjects weretud-
ied as controls; they comprised 13 men
and 16 women with a meanage of 44.4
years (range 28-70 years).
Sonography
In all subjects sonography of the knees,
hips and shoulders was performed sep-
arately by 2 different experienced oper-
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ators, who were blinded to the clinical
data and repeated each exam twice. No
significant intra-observer (intra-class
correlation coefficient 0.80– 0.91, p<
0.0001) or inter-observer variability
was found (intra-class correlation coef-
ficient 0.84, p<0.0001). A 7.5 MHz lin-
ear transducer was used to evaluate the
shoulder and knee joints, and a 5 MHz
linear transducer for the hip joints
(Philips, Image Point System, HX). 
Sonographic examination of the knee
included evaluation of the suprapatellar
synovial bursa to study the synovial
membrane and detect joint eff u s i o n .
The calf was also examined for Baker’s
cysts. The examination of the synovial
membrane included the measurement
of its thickness and the detection of
synovial proliferation. 
With the patient supine and the knee in
a neutral position, the thickness of the
posterior wall of the synovial mem-
brane (lining anterior surface of the
femur) was measured in the suprapatel-
lar synovial bursa. The posterior wall
was chosen for the sonographic mea-
surement, as sonographically it is better
defined than anterior wall (lining pos-
terior surface of the quadriceps mus-
cle/tendon). Transverse and longitudi-
nal scans were performed and measure-
ments were taken in both scans 2 cm
above the superior pole of the patella
(14-16); then the mean value for each
pair of results was calculated. 
Previous studies reported that in nor-
mal subjects the thickness of the poste-
rior wall of the synovial membrane in
the suprapatellar bursa is between 2
and 3 mm (14-16). Consequently, when
the thickness was higher than 3 mm
synovial thickening was considered to
be found (16). Effusion was revealed
when hypoechoic or anechoic fluid col-
lection appeared within the articular
space (16). Baker’s cysts were consid-
ered to be present when a hypoechoic
or sonolucent image appeared within the
gastrocnemius-semimembranous bur-
sa, indicating the presence of effusion.
The hip was studied, searching for signs
of joint effusion and trochanteric bursi-
tis, and studying the thickness of the
joint capsule. When the longest distance
between the bony surface of the femur
and the joint capsule was greater than 7
mm effusion was diagnosed (17).T h e
appearance of a hypoechoic or sono-
lucent image within the trochanteric
bursa with a thickening of the bursa > 2
mm was considered to be a sign of bur-
sitis (18). When the thickness of the
joint capsule was at least doubled with
respect to that in normal hips (1mm),
thickening was considered to be present
and it was interpreted as a sign of l o n g -
lasting inflammatory process (18).
In all cases investigation of the shoul-
der included the long head of the biceps
tendon, 3 rotator cuff tendons (supraspi-
natus, infraspinatus and subscapularis),
the subacromial and subscapularis bur-
sae, and the acromioclavicular and glen-
humeral joints. The 4th rotator cuff
tendon was not examined due to the
frequent difficulties in its sonographic
assessment. Evaluation of the tendons,
bursae and joints of the shoulder girdle
was carried out using a combination of
reported techniques (14, 19-22). Sono-
graphic assessment of the tendons was
obtained by evaluating their thickness
and studying their fibrillar pattern. Var-
iations in thickness were evaluated with
r spect to the tendons of healthy sub-
jects. Changes were considered to be
significant when the variation was at
least 1/3 of the normal thickness. 
Tendon structure was evaluated by stu-
dying the homogeneity of their fibrillar
pattern and irregularities in their mar-
gins. The presence of tendon tears was
diagnosed when a hypoechoic disconti-
nuity appeared within the tendon fibril-
lar pattern; a full-thickness tear was
considered to be present when the de-
fect extended through the entire ten-
don, and a partial-thickness tear when
it was limited to only a part of the ten-
don thickness (20). With regard to the
long head of the biceps tendon, the
appearance of a hypoechoic or sonolu-
cent area surrounding the tendon and
within its sheath was interpreted as a
sign of tenosynovitis (11,12). 
I volvement of the subacromial and
subscapularis bursae was diagnosed
when a hypoechoic or sonolucent image
appeared within the bursae, indicating
the presence of effusion; the finding was
considered significant when eff u s i o n
c us d a thickening of the bursa >2 mm
(23-25). The presence of effusion with-
in the acromioclavicular joint was indi-
cated when the capsule was convex to
the articular space with the simultaneous
appearance of a hypoechoic area within
the joint (21). Effusion within the gleno-
humeral joint was considered to be pre-
sent when the longest distance between
the bony surface of the humerus and
the joint capsule was >4 mm (22).
All changes were scored following a spe-
cific point scale as reported in Table I.
Statistical analysis
Stati tical analysis was performed by
chi-square statistics or Fisher’s exact
test (if n<5) for independence and by
the appropriate t-test. When necessary,
log transformation was used to normal-
ise the data, or appropriate non-para-
metric tests were employed. Data are
resented as the mean ± SD and 95%
confidence limits (95% CL) or as the
median (range). Only two-tailed proba-
bilities were used for testing statistical
significance. Pvalues lower than 0.05
were regarded as statistically signifi-
cant (28). All calculations were made
using the computer program Stat-View
II (Abacus Concepts, Berkeley, CA).
Results
No significant differences were found
between HCVpatients and healthy sub-
jec s regarding the values for inflam-
mation parameters (i.e., C-reactive pro-
tein, ESR). No differences between
patients who showed joint alterations
and patients who did not were observed
regarding serum liver tests, such as
A LT, A S T, bilirubin, albumin, pro-
thrombin, g -glutamil-transpeptidase and
alkaline phosphatase. 
K n o d e l ’s score for the serum HCV-
RNAvalue did not distinguish patients
with joint changes from the others. No
significant correlation was found be-
tween the laboratory data and sono-
gr phic findings. 
In the sera of HCVpatients, ANAwere
present in 7 (24.1%), A M A in 3 (10.3%)
and A S M Ain 5 (17.2%). Seven (24.1%)
patients showed evidence of cryoglob-
ulinemia. No healthy subject had any
of the above mentioned patterns. 
Results of sonographic examinations
are reported in Table I. In order to eval-
uate the differences between the two
groups, the first step in the analysis fo-
cused on the prevalence of joint chan-
ges in each group independently of the
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score. The differences in score were
also studied to evaluate whether any
changes existed in terms of alterations
between the two groups.
Contemporaneous involvement of more
than one examined joint was found in
21 patients with HCVhepatitis (72.4%).
In 7 cases (24.1%) only 1 joint was in-
volved, while in 1 patient (3.4%) no
alteration was found. 
Taken together the prevalence of chan-
ges within the various anatomic struc-
tures was 154/986 (15.6%) among HCV
patients and 21/986 (2.1%) in healthy
subjects (p < 0.0001). 
Evaluation of the prevalence of sono-
graphic joint alterations did not show
any correlation with the different geno-
types nor with the Scheuer score for the
liver biopsy.
Knee joint
A higher prevalence (p<0.0001) of
changes in the synovial membrane was
found in HCV patients (38 joints;
65.5%) compared to controls (8 joints;
13.8%). Synovial proliferation was
seen in 7 joints (12.1%) of patients
with HCVhepatitis (Fig. 1) and in none
of the control joints (p < 0.002).
Knee joint effusion and Baker’s cysts
were not detected in healthy subjects.
In contrast effusion was found in 14
joints (24.1%, p<0.0001) among HCV
patients (fig. 1) and Baker’s cysts in 4
(6.9%, p < 0.002). Totally involvement
of the knee was seen in 23 pat i e n t s
(79.3%) and in 8 controls (27.6%). 
Hip joint 
None of healthy subjects showed any
changes of the hip. On the contrary,
effusion was detected in 10 (17.2%, p <
0.0006), bursitis in 2 (3.4%, n.s.) and
capsule thickening in 1 (1.7%, n.s.) HCV
joints. In total the hip was involved in 8
patients with HCVhepatitis (27.6%).
Shoulder joint
Significantly higher amounts of peri-
tendinous fluid were collected at the
long head of the biceps tendon in HCV
patients compared to controls (24 joints,
41.3% versus 4, 6.9%; p< 0.0001). In
particular the 24 HCVpatients showed
a slight (19 cases) or moderate (5
joints) score, whereas all healthy sub-
jects had a slight score. The differences
Table I.Sonographic findings.
Joint Anatomic structure Changes Score HS* HCVp*
Knee Synovial thickening Absent (< 4 mm) 0 50 20
Slight (4 – 5.9 mm) 1 8 24
Moderate (6 – 7.9 mm) 2 0 12
Severe (> 8 mm) 3 0 2
Synovial proliferationAbsent 0 58 51
Present 1 0 7
Effusion Absent 0 58 44
Slight 1 0 8
Moderate 2 0 6
Abundant 3 0 0
Baker’s cyst Absent 0 58 54
Present 1 0 4
Hip Effusion Absent (< 7 mm) 0 58 48
(Bone–capsule distance)Slight (7.1 – 8.9 mm) 1 0 4
Moderate (9 – 10.9 mm) 2 0 4
Severe (> 11 mm) 3 0 2
Bursitis Absent 0 58 56
Present 1 0 2
Joint capsule Normal 0 58 57
Thickened 1 0 1
ShoulderLong head of the bicepsPeritendineous fluid collection:
tendon Absent 0 54 34
Slight 1 4 19
Moderate 2 0 5
Abundant 3 0 0
Tendon’s changes**:    Absent 0 57 54
Slight 1 1 4
Moderate 2 0 0
Severe 3 0 0
Supraspinatus TendonTendon changes**:       Absent 0 57 46
Slight 1 1 10
Moderate 2 0 2
Severe 3 0 0
Infraspinatus tendon Tendon changes**:       Absent 0 57 51
Slight 1 1 6
Moderate 2 0 1
Severe 3 0 0
Subscapularis tendonTendon changes**:       Absent 0 58 51
Slight 1 0 6
Moderate 2 0 1
Severe 3 0 0
Subacromialis bursitisAbsent 0 58 54
Present 1 0 4
Subscapularis bursitisAbsent 0 58 56
Present 1 0 2
Effusion of the Absent 0 53 41
acromioclavicular jointSlight 1 5 7
Moderate 2 0 8
Abundant 3 0 2
Effusion of Absent 0 57 57
glenohumeral joint Slight          (4 – 5.9 mm) 1 1 0
(Bone–capsule distance)Moderate    (6 – 7.9 mm) 2 0 1
Abundant    (> 8  mm) 3 0 0
*Number of joints in healthy subjects (HS) and HCVpatients (HCVp).
**Tendon changes include: changes in the fibrillar pattern, margins, thickness, and the presence of
tears.
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in changes at the long head of the bi-
ceps tendon were not significant be-
tween the two groups (HCVpatients
6.9% versus controls 1.7%). No sub-
jects showed full-thickness tears of the
long head of the biceps tendon.
Supraspinatus tendon changes were
observed in 12 joints (20.7%) of HCV
patients and in 1 (1.7%) of controls (p
<0.002). Similar findings were observ-
ed regarding changes in the infraspina-
tus (7 joints or 12%, versus 1 or 1.7%;
p < 0.03) and subscapularis tendon (7
or 12.1% versus 0; p < 0.003). 
Bursitis was never found in healthy
subjects. On the contrary, subacromial
bursitis was present in 4 joints (6.9%; p
< 0.05) and subscapularis bursitis in 2
(3.4%; n.s) joints of HCVpatients. 
Effusion of the acromioclavicular joint
(Fig. 2) was present in 17 shoulders
(29.3%) of patients with HCVhepatitis
and only in 5 (6.8%) of healthy sub-
jects (p<0.004). Only in 1 HCVpatient
was moderate ffusion of the gleno-
humeral joint found. The same finding
was present in controls. 
Totally involvement of the shoulder
was found in 26 patients (89.6%) and
in 10 control subjects (34.5%).
Discussion
Many articular symptoms may appear
during the course of HCVhepatitis (2,
26, 27). Arthritis and arthralgias are the
most commonly reported manifestations
(3, 4), but myalgia (28), myositis (29),
fibromyalgia (27), mixed cryoglobuline-
mia (30-32), vasculitides (33) or sicca
syndrome (34) may also be present. A t
the same time, in a relatively large num-
b  of patients no rheumatic symptoms
a p p e a r. Consequently, the present ultra-
sonographic study was undertaken to
detect the possible presence of early
articular changes in HCVpatients with-
out any rheumatic manifestations. 
Using ultrasound we evaluated most of
the anatomic structures of the knee, hip
and shoulder. Ultrasonography is an
imaging method that accurately detects
joint changes and has been recently suc-
cessfully applied to the evaluation of
articular alterations in many diff e r e n t
rheumatic disorders, even though the
sonographic assessment procedure has
not been standardized yet (11 - 1 4 ,  6 ,20). 
The broad spectrum of articular symp-
toms that may appear in HCVp a t i e n t s
has been examined in previous clinical
( 3 5 ,36) and serological (33,37) studies.
To the best of our knowledge, this study
represents the first ultrasonographic ana-
lysis aimed at detecting the appearance of
possible early joint alterations in patients
without any articular symptoms. 
In particular, our results showed the
presence of alterations in 96.5% of the
patients, with significant differences with
respect to the controls (p< 0.0001).This
finding confirms the high sensitivity of
ultrasound in the detection of joint al-
terations. Wherever possible, changes
were scored according to their severity
(slight, moderate, severe). In most cas-
es slight changes were demonstrated
and a higher prevalence of infl a m m a-
tory alterations was present. Prevalence
of changes was significantly diff e r e n t
between slight and both moderate and
evere alterations, as well as between
moderate and severe alterations. Signs
of synovitis and/or tenosynovitis were
the most common findings at all articu-
lar sites.
The knee was frequently involved
(79.3% of patients), mostly with slight
inflammatory characteristics, and a
higher prevalence of slight to moderate
joint effusion and synovial thickening.
The hip joint was involved more rarely
than the knee (p < 0.0002) or the shoul-
der (p<0.0006), although even here
jo nt effusion was detected, demon-
strating the presence of inflammatory
changes. The rare finding of joint cap-
sule thickening confirmed the absence
of a long-lasting inflammatory process
i  most cases. 
Changes in the shoulder were also fre-
Fig. 1.Sonography of the knee. Evidence of joint effusion (E) and synovial proliferation (SP).
Fig. 2.Sonography of the acromioclavicular joint. Evidence of joint effusion (E). CB: clavicular bone.
A: acromion.
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quent (89.6% of patients), with slight
inflammatory characteristics and the
frequent appearance of tenosynovitis of
the long head of the biceps tendon and
acromioclavicular joint effusion. Chan-
ges in tendon structure reflecting a pos-
sible long-lasting pathology were rarer.
However, even involvement of the ten-
dons but not the synovial sheath (such
as the rotator cuff tendons) could possi-
bly be explained as a sign of an inflam-
matory process within them, similarly
to the changes that appear in RA(38,
39). Effusion within the gleno-humeral
joint was present only in one case. Two
hypotheses can be proposed to explain
the latter finding: the low sensitivity of
ultrasound in detecting very slight fluid
collection in such a large joint; or the
rarity of gleno-humeral joint involve-
ment in patients with HCVhepatitis. 
In conclusion our preliminary study
demonstrated the presence of joint
changes in most asymptomatic patients
with HCV hepatitis, with the preva-
lence of slight inflammatory alter-
ations. A possible hypothesis to explain
our results is that these alterations are
due to the presence of sub-clinical syn-
ovitis. Confirmation of this could be
obtained by a follow-up of our patients. 
L a rger epidemiologic and virologic
investigations, in particular for HCV
subtype and HLA genotype, will be
required to elucidate the relationship
between HCVinfection and rheumatic
symptoms. Based on the available data,
HCV infection appears to be strongly
associated with many rheumatic mani-
festations. It is recognized that the he-
patitis C virus can replicate outside the
liver and this may account for the well-
known systemic involvement. It is thus
recommended that patients with rheu-
matic symptoms should be tested for
H C Vand conversely that signs and symp-
toms of articular involvement should
be evaluated in HCVpatients.
An investigation of the risk factors for
H C V infection is recommended in the
presence of new or atypical rheumatic
complaints and/or unexplained anoma-
lies shown by ultrasonographic analysis. 
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